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Council of Scientific & Industrial Research
Taramani, Chennai - 600113.
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CSIR FOUNDATION DAY

The 79th foundation day of CSIR, was celebrated on 26th Sep-
tember 2020, at the CSIR Campus in Taramani, Chennai by
CSIR Madras Complex (CMC) and CSIR-Structural Engineering
Research Centre (CSIR-SERC) in a very brief function due

to COVID pandemic and guidelines. The foundation day function
was held on 26th September 2020 at 3:30 PM and was presided
over by Prof. Santosh Kapuria, Director, CSIR-SERC and
Coordinating Director, CMC. The program was live telecast on
MS TEAMS
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~ Foundation D address by Prof. Santosh Kapuria
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In his foundation day address, Prof. Kapuria, in brief talked about the contributions and significant achieve-
ments of CSIR and the pivotal role played by it during the COVID-19 pandemic time. Referring to the ad-
dresses by Director General, CSIR and Vice President, CSIR, earlier in the morning during the Foundation
Day celebrations at New Delhi, he said that the whole CSIR came together very fast to combat the pandemic
for which CSIR has received acclaims from the Prime Minister of India, Members of Parliament and the gen-
eral public.

As a part of the function, Director, CSIR-SERC and Coordinating Director, CMC, honored the employees
who have completed 25 years of service in CSIR. Cash and studentship awards were also presented to the
wards of the employees of CSIR-SERC and CMC for their meritorious educational achievements. Shri Kota
Srinivas, Chairman, Common Core Committee, CSIR-SERC, proposed vote of thanks at the end of the
function.

HINDI FORTNIGHT CELEBRATION
Hindi Fortnight was celebrated in the campus, jointly by CSIR Madras Complex and CSIR-SERC during
15.09.2020 to 21.09.2020. Various Competitions in Hindi were conducted during the week.

The valedictory function was held on 29.09.2020 through MS TEAMS. Prof. Santosh Ka-
puria, Director, CSIR-SERC and Co-ordinating Director, CMC presided over the function and Prof. Sanjay
Puri, School of Physics, Jawaharlal Nehru University was the chief guest and delivered a lecture on “Kinet-
ics of Phase Transitions”. Smt. Vani Satyanarayana, Hindi Officer presented the report of Hindi Implemen-
tation, Dr. Amar Prakash, Principal Scientist, CSIR-SERC introduced the Chief Guest, Shri K.M. Sridhar,
COA, gave a report on the Competitions and Shri. P. Suresh, Principal Technical officer, proposed the Vote
of Thanks.

Hindi Competition

VIGILANCE AWARENESS WEEK

Vigilance Awareness Week was conducted in the campus during 27.10.2020 to 3.11.2020. The event began
with the Pledge taking and workshop, lecture, invited talk, debate competitions among staff members were
conducted. The valedictory function was organized on 3.11.2020. Prof. Santosh Kapuria, Director, CSIR-
SERC and Coordinating Director, CMC presided over the function conducted through MS TEAMS.
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150th Birth Anniversary Celebrations of
Mahatma Gandhi

The 150th Birth Anniversary Cele-
bration of Mahatma Gandhi, was celebrated with
great enthusiasm on Ist October 2020, at the CSIR
Campus in Taramani, Chennai by CSIR-Structur-
al Engineering Research Centre (CSIR-SERC) and
CSIR Madras Complex (CMC) through MS Teams
platform.  Prof. Santosh Kapuria, Director, CSIR-
SERC and Coordinating Director, CMC, presided
over the function. Shri P. Maruthi, Peace Activist, [
was the chief guest of the function. Shri Maruthi [EECE-ECREE- NN NN XN NN NN R
delivered a lecture on ‘My Experience — Three de- = SRR LA L b
cades of Gandhian Experiments’. Dr. Bharat kumar,
proposed vote of thanks after the lecture.

Gandhi Jayanthi as SHRAMDHAN DAY

Gandhi Jayanthi on 2nd Oct 2020 was observed as “SHRAMDHAN DAY in the campus. Cleanliness drive
and Swachhata Shapath (Pledge) was taken by all present and others through MS TEAMS, administered by
the Co-ordinating Director.

S s

Floral Tribute to Mahatma Gandhi by the Coordinating Director
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Cleanliness Drive
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Inauguration of CMC Conference Hall
The CMC Conference hall was renovated and refurbished with state-of-the art Audio-Video and Video Con-
ference Facilities. It was inaugurated by Prof. Santosh Kapuria, Coordinating Director, CMC on 24th July
2020.

HTH. TE, AT T oo ¢
C.S.LR. MADRAS COMPLEX Chennai

Inaugural Function

Inauguration of New Parking facilities
Prof. Santosh Kapuria, Coordinating Director, CMC inaugurated the new car parking facility in the campus
on 16th Dec 2020.
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Inauguration of 450 KWp Roof Top Solar Power Plant

Prof. Santosh Kapuria, Coordinating Director, CMC dedicated the 450 KWp Roof Top Solar Power Plant
on 21 Dec 2020, on various building roof tops of CMC and CSIR-SERC. The project is funded under RTS
scheme of MNRE on turnkey mode, with no initial or maintenance investment from CSIR. The expected

life time and project tenure are for 25 years with a tariff to be paid to the vendor of Rs. 3.04/unit of solar
power consumed.
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New Projects sanctioned
Title: “On the reduction of IR losses, flow optimization and identifying alternative membranes to Nafion for
1 kW — 4 kWh vanadium redox flow battery suitable for residential use,” sponsored by Ministry of Human
Resource Development, New Delhi, in collaboration with IIT Madras. The project duration is for 2 years
(January 2020 to December 2023).
Technology Demonstrated

CECRI-Madras Unit along with CSIR-NCL and industry KPIT, successfully demonstrated first hydro-
gen fuel cell (HFC) prototype car in India on October 7th, 2020 running on 10 kWe indigenously devel-
oped Low Temperature Polymer Electrolyte Membrane Fuel Cell stack. The work was carried out under a
CSIR-NMITLI industry originated program.

-
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KPIT-CSIR-NMITLI
Fuel Cell Vehicle Project

India’s first hydrogen fuel cell prototype car running on indigenously LT-PEFC stack

CSIR-CECRI successfully developed and demonstrated 1 kWe open cathode Low Temperature Polymer

Electrolyte Membrane Fuel Cell stack to Reliance Industries during September 2020 as part of a sponsored

project. The product is developed for telecom tower applications.
kWe stack testing, F;:”;“’ s ————

1.0 kWe LT-PEFC stack

Indigenous Sodium ion batteries for Energy Storage were developed and demonstrated under Fast Track
Translation project.

Academic visits and talks
Dr. Santosh D. Bhat delivered an invited talk on “polymer electrolyte fuel cells for stationary and auto-
mobile applications” in National Science teachers congress organized by Jigyasa as part of IISF 2020 on
December 16th, 2020.
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R&D News
Project: Development of NIR spectroscopic platform for detection of adulteration in milk.

Objective:  The project aims for development of indigenous & reagent free and portable spectroscopic

system for detection of adulteration in milk for Indian dairy. The objectives of the proposed project are sum-

marized in the following points:

» Investigation of suitable spectral band in near infrared for detection of adulterants like urea, sugar,
maltodextrin in raw milk.

» Development of chemometric algorithms for identification of above adulterants as well as bacterial con-
tamination in raw milk

» Development of portable spectroscopic platform for detection of adulteration in milk.

Overview of the system:
The block diagram of the system is shown in Figure-1.

Figure-1: Block diagram of the system
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The system includes a measuring chamber used for measurements of NIR spectra of milk samples, whose
main elements are a heating cell and a spectroscopic cell. The heating cell is a cylindrical cell of copper over
which a heating coil is wound and spectroscopic cell is a Quartz flow cell arranged over the spectral engine
for acquisition of spectra in reflection mode. The system also includes a milk intake unit (a peristaltic pump)
used for delivering and removing the sample of the measured liquid to the measurement unit.

The system also includes a control, computation and display unit for controlling heater, pump and spectro-
scopic sensors and a microcontroller which stores and computes the chemometric algorithm for determining
the adulterants and displaying the final parameters on a LCD display.
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System specifications/features:

» Chemical free adulteration detection

» Principle: spectroscopic fingerprinting

» Source — Broad band NIR source bulb

» Detector — InGaAs detector

» Resolution — 15nm Measurement time — 45 sec

» User friendly operation

> Qualitative result output - pure or adulter ated
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Papers Presented / Published

Name of the author(s)

Title of the Topic

Venue

Date

A. Mercy Latha, et al.

Collector Efficiency
Enhancement in TWTs
through Beam Refocus-
sing Section

IVEC 2020 (virtual)

19-22, October 2020

A. Mercy Latha, et al.

Five-stage depressed
collector for high effi-
ciency space TWTs

ICOPS 2020 (virtual)

6-10, December 2020

A. Mercy Latha, et al.

Non-Destructive Eval-
uation of GFRP Com-
posites using Terahertz
Transmission and Re-
flection Imaging

NDE 2020 (virtual)

10-12, December 2020
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Consultancy-cum-Transfer of Technology Agreement with M/s. DICCI Sahayog
Enterprises Private Limited (DSEPL), Pune has been signed on 23rd July 2020 to provide consultancy for
improvement and up-gradation for “UV based Disinfection Systems”

M/s. RAYMOLD Luminaires Pvt. Ltd, Chennai has launched a product Ray-clean UVGI equipment, devel-
oped in association with CSIR-CSIO on the Occasion of CSIR-CSIO Foundation celebration on 30th Octo-

ber 2020.
= B & PRODUCT LAUNCH

- o YCLEAN UVGI |

Jointly developed by CSIR - CS10 and RAYMOLD
(n the peesence of ]
Dr. Shekhar C. Mande
T J’ scretary, DSIR and Director General,
}

s and

Dr: SAnantha Ramakrish.
Director - CSIR - CS10

During this period (Jul — Dec, 2020), as a part of COVID-19 pandemic mitigation program, more than 60
UVGI instruments were tested and issued test report for its performance and spatial irradiance uniformity.
Under UVGI testing and calibration, the Centre has generated an ECF of Rs. 40.00 lakhs and served more
than 100 industries. Also, the centre has developed new UVGI systems, viroxy gelly, coated masks, and

virus capture system for COVID 19 mitigation.

Bureau of Energy Efficiency (BEE), Ministry of Power, Govt. of India has renewed Certified Energy Audi-
tor/Energy Manager status of Dr. C. Sethuraman, Principal Scientist, CSIR-CSIO till 28.02.2025.

Director, CSIO has nominated Dr. C. Sethuraman, Principal Scientist, CSIO Chennai Centre for Energy
Theme - E2D.

Dr. C. Sethuraman, Principal Scientist, CSIO Chennai Centre has been nominated as a Coordinator of
CSIR-IEAM on National Energy Conservation Day 14th Dec. 2020. CSIO Chennai Centre has signed NDA
with M/s Sunshiv Electronic Solutions, Coimbatore to work [oT/AI Enabled Solar PV System Efficiency/
Performance Analyser, Smart Inverter and Hybrid Controller for standalone Solar-Wind Hybrid System for
Renewable Energy Applications, Instrumentation device for monitoring the performance of thermicfluid
based solar concentrator thermal energy storage and distribution system and any other RE related products
proposed to be developed by CSIR-CSIO Chennai.
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CSIR has made a MoU with the National Productivity Council (NPC), New Delhi on 14th Dec. 2020.
CSIO Chennai centre has actively involved in signing the CSIR-NPC MoU. Dr. Shekar C. Made, DG-CSIR
and Sh. Arun Kumar Jha, IES, DG-NPC have graced the occasion. CSIR-NPC identified the following areas

to work together as per the MoU signed.

Dr. C. Sethuraman has attended Govt. Certified Professional Course on “Cyber Security & Network Secu-
rity with Data Privacy” 3 Weekend Online Training Porgramme from 21st Nov. to 06th Dec. 2020 given by

MSME Technology Development Centre, Chennai-600 032.

Project Progress

I. CSIR has sanctioned the FTT project title “Energy Management using Non-Intrusive Load Monitoring
Technique” under the AIESS theme. CSIO Chennai Centre is currently working on converting lab prototype
to product of e-SENSE including designing of hardware and software. CSIO has carried out lab level testing
and calibrated the product as per requirements. Currently, CSIO team is discussion with M/s. Atsuya Tech-

nologies Pvt. Ltd. for transfer of developed technology.

Power Bus

Power Bus

Nor-Intrusive
load monitoring
(NILM)

Hmm refrigerator
BN kitchen_outlets1
BN kitchen_outlets2
EE microwave
B lighting

Monitoring of individual appliance’s energy consumption and status using developed e-SENSE

II. IoT enabled Performance Evaluation System for Transformers (IPEST) in Rural Areas (GAP-

0427) project during this period :

Modelling & Simulation to observe the Transformer behaviour during different non- liner load condition
with/without multiple internal faults has been developed in Matlab and Analysis is under process.

The development of hardware components for IPEST - IoT enabled multiple sensors node for Physical &
Electrical Signature and parameters measurement are in progress. Photograph below shows the initial proto-

type developed in the lab
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III.  Building Energy Management System

CSIO is currently working on intelligent building energy management system to monitor the electrical
energy consumption of building using energy node, smart node for the environmental parameters such as
temperature, humidity, motion detection, smoke, door and window status and control node to control the
appliances. CSIO has developed smart node to monitor analog and digital data with Wi-Fi connectivity.

Web page monitoring and control will enable users to monitor the real time data and turn on/off the appli-
ances remotely.

Typical view of SMART node for BEMS
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On-going R&D Activities
Environmental engineering
Mission Mode Project on Development of Fast, Durable and Energy Efficient Mass Scheme
Mass housing facilitates economic layout of services and this process of sharing results in economy. In the
Mass housing scheme, it is necessary to provide eco-services to minimize the resource consumption and
waste produced based on sustainable development approach using green building concept to provide a bal-
ance between environment and urban growth which has been entrusted to CSIR-NEERI for 1.) Development
of technology to provide eco-services such as rainwater harvesting and grey water treatment, 2.) Design
guidelines/specifications for air purification and water treatment system and 3.) Design guidelines/ specifica-
tion for sewage treatment plant.

Sustainable Rainwater Harvesting Technigues for Augmenting

Water Resources jn India A Complete Reference Manual for Identification and Design of

Rainwater Harvesting Structures with Application of
Computer Program, Sample Calculation and Case Studies

- —
P ”

e =
Water for Life )

ar e

A Complete Refoerence Manual for Identification and Design of Manual on Estimation of Bill of Quantities and Cost for Rainwater
Rainwater Harvesting Structures with Application of Harvesting Structures
Computer Program, Sample Calculation and Case Studies
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Milestones achieved under this project is preparation of 3 manual on rainwater harvesting on concept, design
and cost estimation of RWHS, development Software’s MATLAB, SUHWASM Sustainable Harvesting of
Rainwater for Augmentation by Scientific Methodology for design and Excel Analysis of Bill of Quantities
(BoQ) and Cost Estimation (EACE), Wall panel approach for Grey water treatment, Solar air purifier for air
purification system for indoor air.

National Ambient Air Quality Monitoring in Six Cities In India under National Air Quality Monitoring
Programme (NAMP)

CSIR-NEERI, Chennai carrying out Air Quality and Weather Monitoring, since from the year 1978 onwards
to till date to assess the air quality trends in Chennai City for dust and gaseous pollutants to identify the differ-
ent sources contributing towards air pollution in the city and delineation of possible mitigation measures for
combating air pollution problems in the city.



NEERI Page 13

Environmental Quality Assessment (EQA) of Beach Resort & Theme Park Site of M/s. Gem Stone
Beach Resorts (P) Ltd., Muttukadu, Chennai

CSIR-NEERI, Chennai is assessing the Environmental Quality Status in Coastal Regulation Zone (CRZ)
areas in the State of Tamil Nadu to minimize the impact of developmental activities along the coast on Air,
Noise, Water Marine and Land Environment

Monitoring of micro-meteorological and Air, Noise, Marine Environment at the site

* Measurement of meteorological data at the site

* Monitoring of ambient air quality at the project sites during three seasons (SO2, NOx, SPM, RSPM,
PM10 and PM2.5)

» Assessment of environmental quality status of project site with respect to air, noise, surface water,
ground water and marine water

Monitoring of noise levels (day & night) in the project site for three seasons

NORTH -

WEST

SOUTH -~

Environmental Impact Assessment (EIA) study for the Proposed Petrochemical Complex along with
Marine Jetty at Cuddalore, Tamil Nadu

CSIR-NEERI is carrying out EIA Study for Haldia Petrochemicals Ltd (HPL), Thiruchopuram, Cuddalore
in collaboration with CSIR-NEERI, Nagpur with the following objectives:

1. Identification of potential impacts on major environmental components due to activities envisaged during
construction and operational phases

2. Evaluation of proposed pollution prevention and control facilities

3. Delineation of EMP outlining preventive and control strategies for impacts arising during construction
and operational phases

4. TNPCB, Chennai awarded the project “Assessment of Dust Emission from the Stone Crushing Indus-
tries and Distance Criteria in the State of Tamil Nadu” for establishing minimum distance from stone
crushers to residential areas, highways and other sensitive areas with specific reference to dispersion of dust
particles by comprehensive monitoring and modelling techniques/assessment

Preparation of Compendium on Environmental Statistics in the U.T of Puducherry
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CSIR-NEERI, Chennai is assessing the Environmental Quality Status in the U.T of Puducherry to minimize
the impact of developmental activities on Air, noise, water and soil Environment. The work carried out under
this project are 1) Measurement of meteorological data at the site, 2) Monitoring of ambient air quality at the
project sites during three seasons (SO2, NOx, H2S, NH3, SPM/RSPM/PM10 and PM2.5), 3) Compilation
of secondary data for Puducherry UT region with respect to Air and Noise Environment and Preparation of
Report based on the secondary data and 4) Monitoring of noise levels (day & night) in the project site for 3
seasons.

Wind Speed, kuph
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Monitoring of micro-meteorological data and air quality at Puducherry site

Milestone achieved under this project is Compilation of data and preparation of draft report based on three
seasons and Delineation of Environmental Management Plan (EMP) for mitigation of pollution Levels.

Chemistry Department

Area of Research: Development of environmental remediation materials for exhaust-, indoor air- and water- treat-
ment, energy-related applications. This includes developments of (i) catalysts for automobile exhaust (diesel, gaso-
line, etc.), removal of organics via photocatalysts, chemical oxidation, etc., indoor air purification (volatile organic
compounds oxidation) (ii) adsorbents for heavy metal removal (iii) Electrode catalysts for fuel cells (iv) characteri-
zations of river sediments, waste water, etc. (v) characterization of emissions from various sources.

On-going projects
- Low-cost, Nano-Intermetallic / Alloy Catalysts as Promising Alternative to Expensive Platinum Catalyst for Fuel
Cells
Development of Low-cost Oxidation Catalysts for Diesel Exhaust Emission Control
Development of Novel Perovskite materials as a Suitable Candidate for Soot Oxidation
A detail study to understand the non-putrefying property of River Ganga in both water and sediment
Preparation of Compendium on Environmental Statistics in the UT of Puducherry under SSS Scheme
Testing and Research & Development Facility of Firecrackers - Raw materials, Compositions and Emissions
- Development of Low-cost Personal Protective Kits using Copper-based Nano-composites for Disinfection of
Novel Corona in Ambient Environment
- Restoration and rejuvenation of Vrushabhavathi River Valley, Bengaluru

e
1]

AR

_ % . | B
Fig. Water, soil and sediment collections at Bengaluru and Yanam in Fig. Analysis and performance evaluation of samples collected for vari-
response to various on-going projects. ous on-going projects
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Microbial Genomics and Environmental Biotechnology

Area of Research: Soil and Water quality analysis, bioremediation of heavy metal contaminated sites, assessment of mi-
crobial community dynamics in polluted environment employing next generation sequencing technologies, assessment
of therapeutic leads (chemical and biological) against bacterial pathogens.

NGT Hearings

1. Dr. R. Sivacoumar, Senior Principal Scientist, CSIR-NEERI, Chennai inspected M/s. Appasamy Real Estate in
connection with NGT Court Case OAN 109/2017 (SZ) on September 21, 2020

2. Dr. R. Sivacoumar, Senior Principal Scientist, CSIR-NEERI involved with NGT Court OAN 259/2017 handled
by KSPCB on September 08, 2020

3. Dr. G. Saravanan, Senior Scientist, CSIR-NEERI is serving as Supervised Committee member to prepare an action
plan for remediation of Kuzhikandam Thodu including extensive survey and remediation of entire affected Periyar Riv-
er bodies/stretches. He has attended a series of meeting in connection with the NGT case (OA 396 of 2013)

Projects Awarded

- Testing and Research and Development Facility for Fire- ™
crackers - Raw materials, Compositions and Emissions
(RACE) (Along with CSIR-NEERI, Headquarter) (Dr. G.
Saravanan) G
- Restoration and rejuvenation of Vrushabhavathi River®
Valley, Bengaluru; Sponsor: BBMP; (Along with CSIR-_ §
NEERI, HZC) (Dr. G. Saravanan and Dr. T. Rajesh)
Recognitions

Inspection Visit to the Site as Expert in the field of Environ-|
mental Engineering —
1. Dr. R. Sivacoumar, attended 39 Nos. of State Expert Appraisal Committee Meetings

(162nd to 200th) at Department of Environment & Forest, Chennai-600 015 as EIA Expert for the Appraisal of the
State Government Developmental Projects and Activities in the Field of Environmental Engineering

2. Dr. R. Sivacoumar inspected project site of the proposed Multistoried Residential group developed by M/s.
Nebula Infraspace, Chettipunyam Village, Chengalpet Taluk, Kancheepuram District, Tamil Nadu on October 6, 2020.
3. Dr. R. Sivacoumar inspected project site of M/s. Cetex Petrochemicals Limited, Manali to study the field

condition for the proposal seeking Environmental Clearance for Production Capacity Expansion of MEK and SBA &
Proposed production of MIBC, PPA & Mixed Alcohol, Manali, Chennai, Tamil Nadu on October 23, 2020

4. Dr. R. Sivacoumar inspected project site of M/s. Tamil Nadu Housing Board at Indira Nagar, Thiruvanmiyur
Chennai, Tamil Nadu to study the field condition for the proposal seeking Environmental Clearance under violation for
the Constructed complex consisting of 204 residential flats on February 10, 2021

Conference/Workshops

Dr. T. Rajesh delivered a keynote lecture entitled “Multidimensional Functional Analysis of Biosurfactant Producing
Bacteria from Frothing Lakes of South India: Towards Solution and Sustainable Management” at a Two Day Webinar
on “Current Trends in Microbial Recrudescence”, 22.05.2020, Periyar University, Salem

Dr. T. Rajesh delivered a keynote lecture entitled “Frothing Lakes: Understanding the Role of Biosurfactant Producing
Bacterial Communities” at a One Day Webinar on “Biotechnology Webinar Series”, 06.08.2020, Nehru College of Arts
and Science, Coimbatore

Dr. T. Rajesh delivered a keynote lecture entitled “Research trends in Life Sciences” at a National Level Webinar Series
on Research Opportunities in Life Sciences, 17.10.2020. Nehru Institute of Engineering and Technology, Coimbatore
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NML’s Contribution for Industrial Implementation of Technology:

On successful commissioning of NML Column flotation technology for sillimanite recovery from beach sand minerals,
the management of M/s KMML expressed its appreciation and satisfaction on the functioning of the system and finan-
cial accruals out of its operation.

This is an example of translation of industrial R&D being pursued by CSIR into implementation at commercial scale.

Letter of Appreciation and Return on Investment details from our client M/s KMML on Column flotation Technology
Transfer :

- NEW PROJECTS:

s el L4 In-house R&D: “Neural network-based sensitivity analysis and perfor-
mance optimization of carbon recovery from Blast furnace and Corex
plant sludge of JSW Steel plant using froth flotation - A step towards
Waste-to-Wealth management.”

KIRIL/NIS/ PSPl ML G 1P/ 2020

09.07.2070

APPRECIATION LETTER

s Processing plant tailings and sludge from steel plants contain solids in
e, b S water which can contaminate soil and water supplies resulting in envi-

Chenrai in

their ergine
Er

partners, suceesslul

sianing of 1.0m dk itm

ek i and 120 tonnes per day Column . .
Flotation Call” for silimanite flotation at our Minera dnn Flant, The systern wes I'Onmental damage_ HOWeVer’ these SOlldS Suspended 1n water (Sludge)
commissionad it the last week of fugust 219, It has been in opcration since ther and we ars . . . . .
e R still contain valuable minerals which can be recovered for primary and
MSFI, Bengalury and other team meinbers,

T —m.s - secondary usage, as a step towards Waste-to-Wealth management. Car-
Ihe challenge of seler fioration ot Sillimanite from the “Beach ssnd minerals” peculiar to .
i e bon in the sludge from Blast furnaces and Corex plants of M/s JSW

Steel plant was reported to be present in the range of 18%-25%. The
objective of intended investigation is to recover maximum carbon at a
minimum grade of 60% carbon by flotation, process optimization and
ANN-based sensitivity analysis for determination of the order of sig-
nificance of input variables.

The project outcome would be useful to address a large scale study
industrial issues of similar nature.

For The kerzla Minsrals and Metals Lid.,

Repd OFior: STkmimang:
Fran

Eer

CSIR - FTC: “Pilot plant and commercial plant scale flotation studies using newly developed eco-friendly reagents for
limestone and sillimanite flotation.”

This project was secured under 4M - Mining, Minerals, Metals and Materials theme based on the earlier findings and
successful completion of FTT project at laboratory scale. Under the FTT (4M theme) project, eco-friendly reagents for
flotation of sillimanite, coal, limestone and iron ore fines were developed. Laboratory scale studies using these reagents
showed better and promising results in comparison with those being presently used in the industry. To validate the labo-
ratory scale results at commercial scale, the proposal intends to extend these studies to field trials at pilot and commer-
cial scale operating processing plants with an objective of commercializing the developed flotation reagents. In this FTC
project, pilot scale and commercial scale studies at the industry client site would be taken up for further validation of
the performance efficacy of the newly developed flotation reagents. Pilot scale studies carried out using NML Flotation
Column for beneficiation of limestone using newly developed eco-friendly flotation reagent at M/s Vedam Calcimin
Pvt. Ltd., Telangana (execution of CSIR FTC project) :

Figure 1: 0.5m diameter flotation column of NML installed at M/s Figure 2: Collection of froth (recovery of limestone) using 0.5m diameter flo-
Vedam Calcimin Pvt. Ltd., Telangana for beneficiation of limestone. tation column of NML installed at M/s Vedam Calcimin Pvt. Ltd., Telangana.
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PROMOTION/FINANCIAL UPGRADATIONS : -

SL. Name & Designation Pay Date of Promo- Unit
NO tion/MACP
1 Shri C. Venkatesh, Sr.Technical Officer(2) Pay Matrix Level — 11(1) Rs.67700/- 19.06.2019 CSIR-CECRI
2 Shri S. Elango, Technician(2) Pay Matrix Level — 5(5) Rs.31900/- 03.02.2017 CMC
3 Shri K. Rajkumar, Sr. Technical Officer(2) Pay Matrix Level — 11(1) Rs.67700/- 22.08.2017 CMC

(Horti.) Gr.III(5)

4 Shri Nagaswami Kuthada, Executive Engi- Pay Matrix Level — 11(1) Rs.67700/- 11.04.2017 CMC
neer Gr.III(5)
5 Lakshmi Giridharan, ASO(F&A) Pay Matrix Level — 7(1) Rs. 44900/- 01.01.2021 CMC

RETIREMENT/SUPERANNUATION/VRS : -

S.No Name & Designation Date of Superannuation Unit
1. Shri S Mohammed Iqbal, Chief Scientist 31.07.2020 CSIR-CEERI
2. Shri S Sankar, Sr.Stenographer 31-10-2020 CSIR-NML
3. Shri Kota Srinivas, Chief Scientist 30-11-2020 CSIR-CSIO
4. Shri S. Selvarajan, MTS 31.08.2020(VRS) CMC
5. Smt N. Sivakamasundari, ASO (F&A) 18.11.2020 (VRS) CMC
6. Shri K. Sathyanarayana, Section Officer (G) 31.12.2020 CMC

TRANSFERS : -

SL. Name & Designation From To DOJ/Date of
NO. reliving
1 Smt A. S. Nirmala Devi, Sr. Scientist CSIR-CEERI Chennai Unit CSIR Hgs, New | 30.09.2020
Delhi
2 Shri R. Venumadhav, Scientist CSIR-CSIO, Chandigarh CSIR-CSIO 02.12.2020
Chennai Unit
3 Smt KKVSS. Sreedevi, SO(G) CSIR-CMC CSIR-ICT Hy- 31.12.2020
derabad

RESIGNATION : -

SL. Name & Designation From Date of Res-
NO. ignation

1 Dr. Bala Subrahmanyam Pesala CSIR-CEERI Chennai Unit 30.09.2020
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Independence Day Celebrations

Prof Santosh Kapuria, Director CSIR-SERC and Coordinating Director, CMC, hoisting the National flag
and addressing the gathering on the eve of Independence day-2020

Farewell Prof Santosh Kapuria

Farewell Function to Prof Santosh Kapuria, Coordinating Director, CMC on his premature repatriation on
expiry of lien to IIT Delhi

Welcome Dr. K. Ramanjaneyulu

Dr. K. Ramanjaneyulu, Chief Scientist,
CSIR-SERC assumed additional charge
of the post of Director CSIR-SERC

and Coordinating Director, CMC on
29.12.2020 (AN)
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9. HAY YA A TAGAT Rad & 39 Faue A, WTANSHR & A9Teld Td Agedqol Iueifeera

3R #ifas 19mﬁ$ﬁuﬂmmﬁﬁﬂé?¢mﬁaﬁm$aﬁﬁmaﬁna§ﬁﬁ
T Raw FANE & NI GaE o DTSR g, AN ST q@R I F oo
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¥ fT ARa & yure 7, TO¢ FeET 3R I oIl o WTHAISHR & T |
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FHARAT I GFEATAT har, Dot TUAIEHR & 25 T T AT G F ol gl IeoTehl TG
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qEHR 3 erel fhT aTu| MTHEINESHR-TESINE & AURT w1 AfAfS, & reger, N #wer Naaw 3
TARE & 39 & Y=udIe &g @l

fRe<r g&7 ¥aARIE

et 15.09.2020 & 21.09.120 & R HTHISIIR AGH FHietoldd iR HTHAIMESIR- THSIRAT
F ¥ad T ¥ gRIAT H e 9T gHERIE A4 7| BEYy geT FARE & e Beér & [ffea
giaaTeTanst &7 e BFar =T | THTERET F ATeIE ¥ R 29.09.2020 F THGT TARE
AT foham aram ATl ot | HYfsar, e, HvassiR- TEs3REr 3R THeay fAgerms,
AT ¥ FRIFH T CTLTAT | STATELATS g% [aeafdeared & Fho H® HAfdew faaaeT & .
Hord [, FAUA FARE & HAET A & AR 3wl “UsT TSN FT HIFT W T T
frar| Ao Ao FAARTIT. RS Mo & A wrfieada & RAE yeqd Y, MTAIEIR-
wéma:maama 3AT T o 7 Aty o aR= &, T freas, A F.0A.

#eR, gfaAfant | e RAE & 3R gure S Ry, A o, I, o Yegdie A= e

fedrr 27.10.2020 ¥ 3.11.2020 & &RTeT 9RET H Fdehdl ANTRedT Tcdig mAfora har ar=m|
S8 PRIHH SN YOI T olel, HRIRAAT, SAEA, AT aTcll, FH Fe&dl & A are-faarg

qﬁmﬁam‘rasmu@m 3.11.2020 I gAY ARG IATST fFar o =ar ar 9. gaw
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HETIcAT amelr Fr 150 d&f AT AR

HGICAT MY < 150 df SR FARE,
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erfore eRr 3R ardt

3. AT 3. #ice o A 16 fGHeR, 2020 AT MLIETATH 2020 & ART & & H e garT
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WAY FA -FH- FEACRT HE WA 3eqaer A AFT FINSAMINES Fgdler 3uhA Wrsde
s, trcl’raﬁr%?rmzsmzozoﬁ wmmamwﬁw & U gur 3N 313 & fow wree
eI e & fOIT EEdER T T E

AT FHies o or. fAffAes, dest o oA 30 3@cay 2020 &I HTHIMEHR- AT a9 Gaw aane
¥ AT W ATHIENT- DTANEN F FEAT & QAT Teh 306 3-FeT TSNS U7 clfor 0T 1

B & PRODUCT LAUNCH
Ol - O A

YCLEAN UVGI |

Jointly developed by CSIR - CS10 and RAYMOLD
in the presence of
Dr. Shekhar €. Mande
4 Ir scretary, DSIR and Director General,

and

| Dr.S.Anantha Ramakrish.
Director - CSIR - CS10

39 3af & e (Jems- fewFeR, 2020), HIfIS-19 FAFARY WA FFHA & TH HET & &9 A, 60 & 3w
mmWWﬁWWWWWWQﬁWFWWW$WﬁWWW
I | TSNS qlETor AR e & ded, P 7 IUT 40.00 @ 3R 100 ¥ HAF A F wH ShTH
3cUesT fohaT §1 SHS 37elTdl, &g o HIfdS gl & fov JT JASl3ng gome, e e, g 7w 3R
ARRE Yhs YOTlell Tashiad fhar gl

HRT TR, Aegd dAAeT & Fail amwﬁmyrém HTHITEIN & Turel dAfeieh, ST 4.
ARAA, FT THITOTT Foft T SIETE | S SEUE & gair featieh 28.02.2025 ofeh dleilhal fehaT|

ATEIMSHR- HTHITSIN, AR o WCHIMEIHT Tood SIS &, GHW oA 1. . AUAA, Sl
NA Fg - 3297 & v fAg Far 1
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I.TA.E gARR

HTEIEIR o G 14 GHSK 2020 & AT 3cqGehdl IRYG (NPC), 715 feoell & AT Ueh gHSAr

AT fRaT §1 TTHIMSIR-TAGET MoU R gFdIeR Flel H HITHIMES3N oot hg Tk &I F LA gl

HTEINEIHR & Hgliatereh sI. . AW . AS R Tl & Hgrizrereh A1 31607 FAR &1, S0, o

?%TW%mwml myrémmmﬁmmﬁmmmma:mﬁmﬁ%@a
EEICEED

gReET fr gerfa
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I 3UANT Y Fail YUl I Hodl &1 gl BTEINET Aot Fg F AT THT 7 @I AR AW
Hr BT aRT $3=8 F 3cUC F AT YT NeeET F IRafST FT W FF F @ T

Power Bus

3000 4

BN kitchen_outlets1
BN kitchen_outlets2
EE microwave
. lighting

fFaed &3 F 3UANT ¥ AFAIT 3UHIOT A Faol @ua 3 By fr [AaReh

IL. 39 3afd & aluet loT & grefior &t & g wlAd (IPEST) & o waeler Hedishet Yomell (GAP-0427) &1 HatH
TRam:

ATcold #H s dRe awi & Ay / foar [JAffies R-omeer 9r Rufa & SRie aweR & cgagr &1 Adeor s
& o gfereaor AR Jregeddr &1 fashr fhar I § 3R faeisor T gfshar =el W ¢

IPEST & foIv g$aaR gcahi &1 e - loT o sifas 3k Gega geaaR & fow &8 @ A5 & & fhar 3k
ATYEET 1 AT Yorfa W &1 AT &) S TEIR v & Rl REe Weesy @ adr §
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QATaIoiT 3fRATAET
dst, #Astgd 3R ol HA oA Aratelt & A W A gomelr aidisren

S TTET Jar3it & 3w aRFRufy 3k srfcaaear & aRume aEr F= A T8 giRar &
giatrsieleh ST &1 19 3argeT Arotell &, TR0 3R A [ & &g HJeld ol & fow &3
T HaT ITUROT &7 39T e G A & TRCHT & HUR W 3caried Faee o @ad 3
FUY Fl HH FA & o0 GATIROT-TATU FETd AT ATH &, mmwm%m;hﬁﬁmw%n
awl STl FE 3 A Siel 3T Sl 9TV @aT gere A & fov sleaifahr &1 e, 2.) ag
MereT 3R STel 39AR YuTlell & foIv Jiear  Ganfager / [Afadee 3iR3.) Aceia 3UaR @39 & T
ot feem-fader / afader

Sustainable Rainwater Harvesting Technigues for Augmenting

Water Resources jn India A Complete Reference Manual for Identification and Design of

Rainwater Harvesting Structures with Application of
Computer Program, Sample Calculation and Case Studies

= i

Water for Life |

A Complete Refoerence Manual for Identification and Design of Manual on Estimation of Bill of Quantities and Cost for Rainwater
Rainwater Harvesting Structures with Application of Harvesting Structures
Computer Program, Sample Calculation and Case Studies

qu

3udget..?
Harvest the rain,

. a — | reap the gains
cos E‘ . )
a I GENTH

a & b o ,
collects Presersy -

58 IRAISTEAT & dEd IIed ATgekele au Sel Tadel W 3 HAef3fel Hil TN, HRSeequawd HT HTUROM, fBoirge
3R AR F 3T, e TR F Tad av F AU Fe & v daE 99 g@n BT & o
éﬁmﬁﬁﬁﬁmw@a%ﬁw&@)ﬁmw@éﬂm I STl 3TN & v dar Y

Il WW%WW%MW*WWWQMl

TS arg Tl [HIRIEA HEha (THUTAE) & T6d AR & O A6 A UsET gRaxh arg aqorear Harwi

WTEIEIR-, oot # Ay qqoraan 3R Aaw i FoRed, a§ 1978 & 3791 a%, g 3R T vgws & fav
Aot AR A AT IUIGET % Tfiel HI Iehelel FA b AT A H AT YT N T & ATETeA e arel fafHeeT
il T gEETe et 3R IREAA A F Ag TGHOT B T § e & T G @l 39|
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gmﬁwWW#WwW(EQA)MWWWW@)ﬁﬁé‘s’,ﬂ@?ﬂg,

BTHHSIHR-ARY, Vool AAATS T H a8 faferastwr &9 (CRZ) &3t # uierofiy Iporadn i f&ufe &1 3imeherst
wg%mﬁ;m AR, ST FHA IR TR W Te & WY AFEICHF TR F GHEG B A R
ST G|

T W geH Atad faae 3R ag, eafe, dedr aateror i SR
e AtgAt & v oS Tua & eafd & TR (e 3R wa) Fr FerrEr

. I W AlgH ey 37t 1 A9

;ﬁrﬁm?n?r;m (SO2, NOx, SPM, RSPM, PM10 3R PM2.5) & aRtel aRAISTT Tell WX qRaeh arg ajoradr
. gal, tafel, Hag & U, ¥oTo 3R FHY ST & HIY H URIASTT Tl HT qATROT JoTadm 1 FAfT &1
3ol

a NORTH ™+~

aaaaa

5 .

%ﬁmﬂ%m?ﬁfr%mﬁrﬁawzﬁasmumm‘ém;ﬁﬂ AR & HEAWT  gleadr Ieihidaed
fafAes (HPL), freaigs, EI%E?—?ITQ?%I‘UEIAH%WWQ%T%

1. fo#oT 3R aRETes WOl & el gRefeud fafaftet & HRoT 97 9deRoie geht W
AT gHTGr T qgdred

2. gEAIfAd Geuor fHAaRoT 3R fAeEor giawmsit w1 dedihed

3. AT 3R URETe RO & ST 3Ue gl aTer weTat F fav SuAdr @ faRe HaRe 3R
T Tt &1 aRAee

SuAddid, deer A IR B AR To # g TS 3T AR aIEY AEs ¥ g
FT 3T Wmmmﬁwmﬁ/mmwmﬁwasmﬁﬁ
g, WWHWQWM%%@TWW#W{&WW fow
e anfld gewr, qgud vAerolg |t T Heheled &I IR

3ol
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TSR, dod Ay, €afel, Stel 3R A & w=aiRor W Jemcas afafdfeoat F gsng #F &1

FY & (T dg AT TS, GG ¥ TATROT T T Ay H o T T & 5 TR

dgd U v & §-1) memmmm 2) i1 #AigAr & R IR Tt

wqﬁa‘aﬁarzrmmm@rﬁm;ﬁ(soz NOx, H2S, NH3, SPM / RSPM / PM10 3k PM2.5) 3)

amm&aﬁwmwésmﬁaﬁ%nﬁmﬁer & T AEARF SeT F GeheleT IR AATES

g%wwﬁ%éwwﬁ4)3mﬁra: IR T & &afd & TR (e 31k 1)
fAaRTeAT |

NORTH

EmEEN

N
vs Wind Speed, kuph

1SOUTH.

Yl Tl W geH HigH el 37 3R gy uradr @ IR

58 URAISHT & dgd i fhdl I-T AgeFeld died FRI W MUTRT 3Hiehst 1 Heoholel I RAE TAR LT 3R geuor
TR F Twd F U GAIROT JeeeT ATl (STAD) HT IRAFT gl

W e e

g #7 & e & fav gdieRer suaR @Rl @ -, JeRer ag AR e 3UER, Taﬁﬁwﬁa
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IR 3RO, 3R & AegH ¥ Shat @ e, Wm%ﬁﬂa(m%ﬁaméﬁwmm)
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F FETOTI(v) TRt WAl & Scqol & A&T0T & Ui

T IR
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- HH N, Aell-geiaeioeh / [fY U 3ce & & # SU Jhiss & v HEIMN cafeasdr 3oRs &
foT dafeus Qe

3ot AP 3choeT AT & T FHF dRTT el 3TFAE0T 3RS T Fhrg

FIofel JTFNAOT & U Teh 3UPF 3FACaR & &9 A Aldel Jepide ATHAT HT fahr
meaﬁﬁmﬂaﬁaﬁrmmﬁwﬁaﬁwﬁ%ﬁmwﬁwmw
THUETH Jiolell & dgd Y ATRAT TS & I3 & qITaoT Fifegehy o Theled I IR

el 1 qETor AR ITEU 3R R giawr - e A, TR AR IeqoiT
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qeHASNd Sl 3R qATeRoT Sia Hiefreh

AU T &1 Fal AR STel I[oTaaT faReAwor, 7Y 41 gf¥d Fell T SIAITaRUT, Ygf¥d ardiaRoT # geasia THg
Y TR T 3o, mmﬁw B HH H o, sﬁamﬂmaaﬁé:@wﬁﬁwﬁ%
IS QTS AR SHa) P 3|

TASHET T Ferars

1. nasﬂé‘ra:maa—aom 109/2017 (SZ) & TEH # WTHNSIR-ANT, doot & aRSS geTad JaATfaieh

ST, 3N REFAR o AT Icarendt Rae weee & faeian21 fdey, 2020 @ deror fm|
2. feetih 08 AR, 2020 F STHNAN gaRT FHAT TANE HE OAN 259/2017 & 53 MTHTEIR

Y & aftss g danfas 3. mﬁaamwa?l
3. TTHEIMEIR - A & IRTS I 3. ofF. WA THIeh TR & TeeT & &7 & F9 = @ & oo g
Tderor 3R HyoT yenfad ARIR AEr et / therrd Aled Foolehed A1g & UVUT & T T HEAISET TR T
ST T8 ¥ Ieglet TASNEY AR (2013 F OA 396) & Taeirder & Yo & T foram &

IR @ FFAfaa fear
- gerEl & fou odetr 3R e iR e giaur
Fe A, Waﬂimﬂ(m@ (@wRT 3
mam%m A, FEATeR) (31, SN TaeT)
awzﬂaaaﬁawaﬁrmaﬂiwqm .
. (@ F BTN - A, FEaTed) (31, Si
TXaeteT 3R 1. [0 ‘

AeIdTT

gaTaror AfAIBFH & a7 7 [AAvT & & F Tse
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Wwwqﬁmﬁﬁ??ﬁ%@ma:ﬂw%méwwma:mﬁmﬁm

2. festier 6 3@cer, 2020 & AfAE T iR fore, TITerIE dTefeh o ATAYAIH Ma H A Aol
STITEEIT N il TEad AeAENE HATRT Tag B aRAISTT Tl 1 RIaToT |

3. A affers eEfder a5 sfw TR, %waﬁmaﬁ# dfReeTs & 204 MO Folel ¥ I HEcdes
wwm«a?smud%dsdwma?mﬁwmﬁﬁaﬁwmwmé?ﬁmmmW‘i‘r
2021 ot amﬁaamwﬁqﬁﬁmwﬂaﬂﬁﬂmﬁml

HFAAT / FRATATT
IRAR faeafacrer, @oid # ar RRad afvar « AHiaad Rpsa & adAeT o « 3. & w9 & et

22.05.2020 & a%ww%wﬁw@ﬁﬂéﬁﬁm%m%amwéﬁagmmmw
AT AR Fld JaUe & 3 7ET Al fear

ds«qvldquwmmﬁm IS A f&aeh 06.08.2020 I IS Ueh fgadiy afear “Sla dieifarhr
Af§aR A 9 31 & TS A “ShTfRraT Sfat: éﬁﬁuﬂmwmamﬁﬁ%taﬁmﬁwaﬁm
%mewﬁml

ﬁws@mmm@m I Shael faeflel & HeTaere & 3ael X feelieh 17.10.2020
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GieafEhr & 3 dReadsd & folv TATATS &1 JNITEH:

Az a¢ & 9 @iae @ Rfadasge Realt & fv wuave siaa weiees Wi & awhd SR W, HEH FUATAT & U o Jomer
#quewwmﬁcwﬁaﬁ?mmﬂmaﬁﬁaﬁrﬁl

Ig HITHIMEHR AN SATAH A YA W Friladsl H Hehfah X T8 & & 3Hefdie Sl Teh 38600 &

TAN ARH AGH HUATHTS HiolH Fallced SFalldiol TARGROT WX & faer f{avor 9T geram 3% agd) &1 97 :

i m)'s lmd Metaly Ltd,

KIRIL/NIS/ PSPl ML G 1P/ 2020

09.07.2070
APPRECIATION LETTER

This s to certify that C5IR - Natianal Melalluigical Laboratory [CSIR-NML) Madias Cenlre,
aciation will [ fs. WicNally Sayaji Engincering Limited {WISEL), Bengelury, a
suceessl rd the praject "Desigh, Manulsc g 5 pp\y.
cight an

Flotation Cell” fer sillimanite flotation at our Mi o1 Plant, The systemn wes
commissionad it the 251 week of Augusl 2019 sincs ther and we are
watramaly happy with its pertarmance and Lh weas reallzed within six

months of Is oneration, We commend the elfors pul in by CSIR-NML Madras Centre, M/
PASFI, Bengaluny and other team members,

imanite from the "Beach send ming
RED work oy Dr. 1w wpaya Cumar, W
cessin thei fiture endeavers.

For The kerzla Minsrals and Metals Lid.,

5 RIS
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BAg T Flead hras J A AGT FTHSseY T Tlic & HRFF Tolic &
18% -25% 1 T F HisE g 1 gaar Bl | ST # seged fAfase
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A H HARIH FIeaT T Il HLeT 3l

RS IRUTH FHT & 93 YA W HeITA e AE Hegr
AT $3T & faT 39 g

HTHIMSIHR - THEHD: “Uisele Telie 3R aiftifeds Tolic YA Tadailerdr
SN, el 9o AR RAfodAeT welieere & fov 70 fashfld gieavor-igdhe
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30 GRS A 4 TH - ToAod, @lelst, 1d 3R A v & agd dgar
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WWH%&TWWWMWW)WW%H@H TafaAsTSe, HIIel, ITAT T2 3N ol 3TEH H @ & v
W%WMWWMWl%a@ﬁﬁw%ﬁ@w&mﬂwﬁ%ﬁmﬁmﬁm
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T 1: AU dgA HichiAad wsde fo. Jedn=r J TATVT TATAT
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Y FdITd AR age 17
JeledAta / fadT 313 : -
Lo8 AT Td YAt IdeT Date of Promotion/ Unit
q
1 At @Y. dher, alss deedT ISR (2) IaaT AT T - 11(1) 19.06.2019 ATHIEHR
Rs.67700/- -hr
2 A TH SN, TRATATA (2) Ja AfFT TR - 5(5) 03.02.2017 Hroadr
Rs.31900/-
3 A . TIFAR, aRTS aFeiE JTERT (2) (61E) st AfgFm TR - 11(1) 22.08.2017 Hroaet
Az 11l (5) Rs.67700/-
4 A AT FUTer, HEdTaE AT A3 111(5) Jaa AfeFa TR - 11(1) 11.04.2017 Hroadr
Rs.67700/-
5 e FAIReReT, |.31.31 (. w3 o) Jaa AT TR 7(1) 01.01.2021 Hroadr
Rs. 44900/-
JareRy wiftos Jaeel ;-
Bl ATH TG UeeATH arfagha @r fafr SHS
.
1. A wH AeFAE gFHAT, AT FaNTAE 31.07.2020 m;gﬂlém
2. A ww R, aies nyfafs 31-10-2020 HTAITEAR -
TAUHATST
3. A e A, geg dmfas 30-11-2020 HTHITEHR -
Hroasmgsr
4. A TH Jeaed, THETH 31.08.2020(%ar. Farfagfa) Auadr
5. AAN v Riashergedl, €.30.37 (7. v o) 18.11.2020 (¥ar. dar=gfar ) oA
6. A &, FAANION, 31T HHIY (3) 31.12.2020 wreae
FUTATROT : -
ezt AT TS UeATH I F QMR gleT T
ko) fafxr
1 A vow. Aser &, aftss danfas HTEIEIR - T A= 1S HeHASIR 30.09.2020
eI, 7% feeeh
2 A AR, durATeE, Ao HTHIEHR - ATAIEIH, <iLere HTHITEHR - 02.12.2020
TSI Aot
TS
3 A FHdraTd. e, 337 (@) HTAIEHR - droarer HCHISHR - 81T | 31.12.2020
o, gereTe
ZICISE] -
& ATH TG GEATH ka TR &
k) fafr
1 ST 9Te GeAVIH GHe, aRTS FereT At HTFIMSIR - WA Ao FHTS 30.09.2020
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ST, &. THASAGS T FEIA

?ﬁwaﬁ%mwé’m F qC
EEIIGE G JHST 3 e
%hwam%mwém SR gEeaw
feeen, dvHEEr & U &1 faRed
JAR el 29.12.2020 (3WRTed) W
TguT fha|




